Introduction
Each facility operations management organization has to develop its own organizational standard procedures for maintenance and inspection activities, depending on the types of the equipment, installations and systems used in their case. Usually these procedures are taken from the technical documentation supporting the asset's proper usage. Different approach to create Standard Operations Procedures is to use the practices described in the standard ANSI/ ASHRAE/ACCA Standard 180-2008 Standard Practice for Inspection and Maintenance of Commercial Building HVAC Systems. Once the organization has developed the Standard Operations Procedures they have to be summarized into an Asset Management System in order to achieve best benefits of the Asset Management effort.
An Asset Management System provides a structured approach for the development, coordination and control of activities undertaken on assets by the organization over different life cycle stages, and for aligning these activities with its organizational objectives. a) Creating an asset management system provides benefits in itself.
The process of implementing an asset management system can require significant time effort and expense; however, the organization does not need to wait until the entire system is fully operational to begin accruing benefits. The benefits, or quick wins, in areas such as risk reduction, opportunity identification or process improvement can be identified early in the implementation, and can be exploited to demonstrate returns and gain stronger stakeholder support.
b) Top management benefits from new insights and cross functional integration.
An asset management system can help in gaining an understanding of assets, their performance, the risks associated with managing assets, investment needs, and asset value as an input to decision making and organizational strategic planning.
c) Financial functions benefit from improved data and linkages.
Integration of an organization's strategic asset management plan (SAMP), with its long-term financial plans can enable the balancing of short-term financial needs with the needs of medium-term activity plans, and with the much longer-term plans that some assets require.
d) Many parts of the organization benefit from an asset management system.
An asset management system touches many parts of the organization as HR, Control Systems, communicating with employees, suppliers and contracted service providers, etc. [1] 
ANSI/ACCA/ASHRAE 180 Standard Practices
Standard 180 describes the minimum acceptable level of maintenance for commercial building HVAC systems. Other Standards or guidance documents may establish more specific or rigorous requirements that apply to certain buildings.
Where applicable, those requirements should be followed or considered [2] . Therefore this standard may be used by Facility Operations Organizations as guidelines in scheduling and execution of activities as inspection and maintenance when there aren't such.
ANSI/ACCA/ASHRAE 180 defines a procedure to determine the required inspection and maintenance tasks for each subsystem or piece of equipment in a building. The procedure is as follows:
1. Referring to the HVAC equipment and systems inventory prepared, prepare a listing of the different equipment or subsystem types that exist in the building.
2. Using the list, identify from the 25 tables (tables 5-1 through 5-25 from the standard) those that apply to the HVAC systems and equipment in the building.
If the HVAC system for your facility contains subsystems or equipment that is not found in the tables in this section, use inspection and maintenance items from tables information technologies and control for similar subsystems or equipment or create a new list of appropriate items. 3. At a minimum, the maintenance plan for the building shall include each of the inspection and maintenance tasks from all of the applicable tables.
4. The maintenance program may include other inspection and maintenance tasks to preserve the ability of the subsystem or equipment to achieve acceptable thermal comfort, energy efficiency, and indoor air quality.
5. The standard shall not supersede equipment manufacturer's instructions and guidelines that may require more frequent or increased tasks [2] .
The standard also consists 25 tables that cover all the activities and best practices during the execution of maintenance and inspection of the following HVAC and supporting installations: Air Distribution Systems; Air Handlers; Boilers; Chillers -Absorption; Chillers -Air Cooled; Chillers • Poor field practices -review inspection documentation and/or technician execution to ensure maintenance tasks are performed correctly.
• Insufficient time budgeted for tasks -review time budgeted to the technician to assure that reasonable time has been given to perform the tasks.
• Component repairs noted/pending/not made -inspect documentation to determine that repair or component replacement has been undertaken.
• Design issues -determine whether underlying design issues are causing successive failures.
• Obsolete equipment or components -determine whether the equipment or component has been in service beyond its useful life.
• Conditions outside of the HVAC system causing failure -investigate whether water leaks, vandalism, a problem in the building envelope or some other external factor is causing the problem. Based on the analysis, the inspection frequency or the maintenance task shall be modified to resolve the deficiency [2] .
ANSI/ISA-95 Maintenance Operations Model
The standard ANSI/ISA-95 (IEC 62264) defines the main objects and models used for data integration between the different levels of information systems (i.e. BMS -Building Management System, ERP, SCM, etc.) in the areas of Production, Maintenance, Quality and Inventory ( figure 1) .
Figure 1. Operations Model on level 3 [4]
Regardless the fact that this standard is industrial, there are some considerations, leading to the conclusion that it is applicable in the field of Building Facility Management:
• The information systems in the hierarchical structure of Facilities are the same (Building Management Systems refer to SCADA, DCSs and PLCs).
• The maintenance operations i.e. Resource Management, Definition Management, Detailed Maintenance Scheduling, Dispatching and Execution, etc. are the same as described in the standard (figure 2).
• Using standard approach allows freedom in objects description.
• Computerized Maintenance Management System (CMMS) built based on the standard ANSI/ISA-95 give configurability, scalability, short deployment terms, low price and easy integration. Maintenance operations tracks and directs the activities that maintain the equipment and tools to ensure their information technologies and control availability for exploitation and insure scheduling for periodic or preventive maintenance. Also provides the response (alarms) to immediate problems. The model defines what maintenance activities should be done and the relative sequencing of those activities, not how they should be performed in a specific organization structure. Different companies may have a different organization of roles and assignment of roles to personnel or systems.
The model illustrates the major information flows between activities, other information flows are defined in each activity's definition.
General maintenance activities typically include:
• Providing maintenance for existing facilities.
• Providing preventative, predictive, and reliability centered maintenance.
• Providing equipment monitoring activities to anticipate failure, including equipment self-check and diagnostic activities.
• Developing maintenance cost and performance reports.
• Coordinating and monitor outside contract work effort.
• Supervision of requested maintenance.
• Reporting on performed maintenance, including used spare parts, report maintenance labor and report on maintenance costs. The connection between the two standards can be made using the model of Operation Definitions. This model describes the objects and relations between an Operation Definition and the main resources specified for it. An Operation Definition is associated to (1 . n) Operation Segments which are a collection of specified Personnel (with specified set of skills), Equipment, Tools, and Material (spare parts, consumables, etc.) ( figure 6 ). This model and the previous two are related in manner of: What resources are "specified", what resources are "required" and with what resources the work is actually performed. Figure 6 . Operations Definition Model [5] information technologies and control
Classifying Standard Operations Procedures into Operations Definitions for Scheduling
For the purpose of Scheduling and Execution of the Maintenance Tasks, the Standard Practices have to be classified to Operations Definitions.
The Standard Practices in ANSI/ACCA/ASHRAE 180 are divided by installations, the activities have Frequency and may be separated once more by Type -Maintenance or Inspection as it is given in the title of the standard.
Each installation corresponds to Equipment Class or an Asset Class which is implemented by such, from ANSI/ ISA-95 the definition of which is a grouping of equipment with similar characteristics for purposes of scheduling and planning.
Using 
Conclusions
Compliance of standards in different fields of application but comprising knowledge in same hierarchical level of information systems is essential part in Project Management when there are no studies available. On other hand most of the Building Management Systems do not cover Operations Management activities such as Planning and Scheduling, Resource Management, Dispatching and Work Management, Data Collection and Analysis.
Such activity coverage is inherent for MES/MOM systems built based on the standard ANSI/ISA-95. Using MES/MOM systems for Maintenance Operations Management, including for Facility Management is a step forward in the dawn of the 4th Industrial Revolution where Internet of Things (IoT), Augmented Reality, Smart Products (CPS) and Smart Machines (CPPS) will provide immediate information to the responsible personnel for the assets' current condition [6] . Using the MES/MOM structured data along with these new technologies will improve the quality of provided maintenance services by using relevant information, at the right time, at the right place, in the right form, to the right people.
